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CONVERSION FACTORS

In this report figures for measurements are given in inch-pound units
only., The following table contains factors for converting to metric units.,

Multiply inch-pound units By To obtain metric units
foot 0.3048 meter

foot per day 0.3048 meter per day

foot per mile 0.1894 meter per kilometer
foot per year 0.3048 meter per year

square foot 0.0929 square meter

foot squared per day 0.0929 meter squared per day
cubic foot 0.02832 cubic meter

cubic foot per second 0.02832 cubic meter per second
gallon 3.785 liter

gallon per minute 0.06308 ’ liter per second

inch 25.40 millimeter

mile 1.609 kilometer

acre 0.4047 hectare

acre-foot 0.001233 cubic hectometer

Temperature in degrees Fahrenheit (°F) can be converted to degrees Celsius
(°C) as follows:

°C = 5/9 (°F - 32)
Sea level: In this report "sea level"” refers to the National Geodetic
Vertical Datum of 1929 (NGVD of 1929)--a geodetic datum derived from a general

adjustment of the first-order level nets of both the United States and Canada,
formerly called "Mean Sea Level of 1929."

viii



POSSIBLE CHANGES IN GROUND-WATER FLOW TO THE PECOS RIVER
CAUSED BY SANTA ROSA LAKE, GUADALUPE COUNTY, NEW MEXICO

By Dennis W. Risser

ABSTRACT

In 1980 Santa Rosa Dam began impounding water on the Pecos River about
7 miles north of Santa Rosa, New Mexico, to provide flood control, sediment
control, and storage for 1irrigation. Santa Rosa Lake has caused changes in
the ground-water-flow system, which may cause changes in the streamflow of the
Pecos River that cannot be detected at the present streamflow-gaging
stations. Data collected at these stations are used to measure the amount of
water available for downstream users.

A three-dimensional ground-water-flow model for a 950-square-mile area
between Anton Chico and Puerto de Luna was used to simulate the effects of
Santa Rosa Lake on ground-water flow to a gaining reach of the Pecos River for
lake levels of 4,675, 4,715, 4,725, 4,750, 4,776, and 4,797 feet above sea
level and durations of impoundment of 30, 90, 182, and 365 days for all levels
except 4,797 feet. These simulations indicated that streamflow in the Pecos
River could increase by as much as 2 cubic feet per second between the dam and
Puerto de Luna if the lake level were maintained at 4,797 feet for 90 days or
4,776 feet for 1 year. About 90 percent of this increased streamflow would
occur less than 0.5 mile downstream from the dam, some of which would be
measured at the streamflow-gaging station located 0.2 mile downstream from the
dam,

Simulations also indicated that the lake will affect ground-water flow
such that inflow to the study area may be decreased by as much as 1.9 cubic
feet per second. This water may leave the Pecos River drainage basin or be
diverted back to the Pecos River downstream from the gaging station near
Puerto de Luna. In either case, this quantity represents a net loss of water
upstream from Puerto de Luna., Most simulations indicated that the decrease in
ground-water flow into the study area would be of about the same quantity as
the simulated increase in streamflow downstream from the dam., Therefore, the
net effect of the lake on the flow of the Pecos River in the study area
appears to be negligible.

Analyses of water-level fluctuations, water budget of the lake, and base
flow of the Pecos River did not indicate any change in ground-water flow to
the Pecos River caused by the lake during 1980 to 1983. Model simulations
indicated that the effect of lake levels below 4,750 feet on water levels in
observation wells completed 1in the San Andres Limestone could not be
distinguished from the effects of other hydrologic stresses.

1



INTRODUCTION

Background, Purpose, and Scope

The Flood Control Act of 1954 authorized construction of Los Esteros Dam
on the Pecos River about 7 miles north of Santa Rosa, New Mexico (fig. 1).
Operation of the dam began in April 1980, and in October 1980 the name of the
dam and reservoir were officially changed to Santa Rosa Dam and Lake. The
reservoir was constructed to provide flood control, sediment control, and
irrigation storage on the Pecos River.

Construction of Santa Rosa Dam has raised questions concerning proper
measurement of Pecos River water for downstream irrigation districts, The
Fort Sumner Irrigation District is entitled to the base flow of the Pecos
River in amounts as great as 100 cubic feet per second. During periods when
there is no natural inflow to the river downstream from the streamflow-gaging
station near Puerto de Luna, the Fort Sumner right is administered on the
basis of flow at this station. However, the Fort Sumner Irrigation District
is not entitled to any unmeasured seepage from the lake that may reappear in
the Pecos River downstream from the dam. Seepage from the lake that returns
to the Pecos River downstream from the streamflow-gaging station below Santa
Rosa Dam might not be measured until it is gaged near Puerto de Luna. At that
point, the returned seepage cannot be distingufished from the natural base flow
of the Pecos River to which the Fort Sumner Irrigation District is entitled,

The purpose of this study was to investigate the possible effects of
Santa Rosa Lake on ground-water flow to the Pecos River. Specifically, the
study focused on changes in flow of the river upstream from the gaging station
near Puerto de Luma. Two major mechanisms were recognized and studied that
could alter the volume of ground-water flow to the Pecos River: (1) Direct
seepage of water through the lake bed that could return to the Pecos River
between the streamflow-gaging stations below the dam and near Puerto de Lunaj;
and (2) changes in the local ground-water-flow system caused by filling Santa
Rosa Lake such that natural ground-water flow to the Pecos River is altered.

The scope of the study included surface and ground water in an area of
about 950 square miles in the vicinity of the lake (fig. 1). The large study
area was necessary because at high lake levels changes 1in the existing
hydrologic system could extend several miles from the lake. Empirical methods
and a mathematical model were used to investigate effects of the lake on the
hydrologic system. The scope of this study was limited to estimating the
change in ground-water flow to the Pecos River upstream from the streamflow-
gaging station near Puerto de Luna. The efflects on streamflow in the Pecos
River caused by evaporation from the lake or by regulation of stormflows were
not directly studied. Because the lake has held water for only a few years,
the hydrologic data needed to estimate its effect on ground-water flow to the
Pecos River are sparse; therefore, the effects of the lake mainly were
estimated using the mathematical model.
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Location and Geographic Setting

Santa Rosa Dam is located on the Pecos River at river mile 766, about 7
miles north of the city of Santa Rosa (fig. 1). At its spillway capacity of
447,000 acre-feet, the lake will have a surface area of about 11,000 acres and
have 80,000 acre-feet available for sediment storage, 200,000 acre-feet for
irrigation storage, and 167,000 acre-feet for storage of floodwater
(Hernandez, 1971, p. 11).

The study area includes about 950 square miles in the vicinity of the
lake, extending from near Anton Chico to Puerto de Luna (fig. 1). The study
area is part of the Pecos Valley section of the Great Plains physiographic
province, characterized by rolling plains, rocky canyons, and karst topography
(Fenneman, 1931, p. 274). Maximum relief in the study area 1is about 1,100
feet. The Pecos River 1is the major stream in the area, and it flows to the
southeast at an average gradient of about 9 feet per mile. Major tributaries
of the Pecos River include Gallinas River, Los Esteros Creek, and Pintada
Arroyo.

The climate of the area can be classified as semiarid (Longwell and
others, 1969, p. 288). Annual precipitation recorded at Santa Rosa during
1941 to 1970 averaged 14.0 inches, of which 7Q percent occurred during May to
September., Annual temperature at Santa Rosa for the same period averaged 57.0
°Fahrenheit. July had the highest average temperature of 77.4 °Fahrenheit
during 1941 to 1970 and January had the lowest average of 38.8 ©°Fahrenheit
during this period (U.S. Department of Commerce, 1979-80).

Santa Rosa has a population of 2,469 and is the major city in the study
area (U.S. Department of Commerce, 1981, p. 4). The city is located on
Interstate 40, the principal highway in east-central New Mexico. Additional
small towns include Colonias, on the Pecos River northwest of Santa Rosa, and
Puerto de Luna, on the river about 8 miles south of Santa Rosa.

Previous Investigations

A number of previous studies have been made of the hydrology in the
vicinity of Santa Rosa Dam and Lake. The National Resources Planning Board
(1942) published an investigation of the Pecos River that includes a
description of surface- and ground-water relations, miscellaneous water-
quality and streamflow measurements, and a historical account of water use in
the upper basin. A detailed investigation pertaining to the design of Santa
Rosa Dam and Lake was conducted by the U.S., 6 Army Corps of Engineers (1959,
1960, and 1970). The reports contain interpretations of the hydrology and
geology near the dam site based on data obtained by core drilling, water-
quality sampling, and stream gaging. Hernandez (1971) reported on various

methods to manage water resources of the Pecos Basin,. He discussed, in
general terms, the possibility of seepage from Santa Rosa Lake and the effects
of that seepage on the quality of streamflow in the Pecos River. The

possibility of large volumes of water seeping from Santa Rosa Lake also was




































































































































































































































